DOCQHEIT BESaHE 



BD 130 397 

AUTHOB 
TITLE 

PDB DATE 
NOTE 



EDBS PEICE 
DESCEIPTOHS 



IDEKTIFIEBS 



EA 008 776 

Schreiber, Helviii; Paige, Haskell E., Sr. 

A Case Study of Complete Energy Management at the 

Herricks Onion Free School District. 

£76] 

10p* ; Not available in hard copy due to marginal 
legibility of original document 

HF-$0.83 Plus Postage .HC Not Available from EDES. . 
Cost Effectiveness; Elementary Secondary Education; 
♦Energy Conservation; *Fuel Consumption; *Heating; 
♦Management Systems; *School District Spending; 
School Improvement; Tables (Data) 

Herricks Union Free School District NY; New York. (New 
Hyde Park) 



ABSTRACT 
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During the Fall of 1973, when the Energy crisis off icial ly. arrived, the 
Herrlcks U.F.S.D. undertook a program for Energy Management with the Grumman 
Aerospace Corporation's Energy Conservation Systems Depar.tment . We are presently 
2i years into a program which has approximately 2 years more to run and the track 
record to date indicates a 3^.3% reduction In oil consumption and a 20.3% reduc- 
tion in electrical consumption district wide (s,ee Figure l). 

The program's approach Is one of controlling energy use so that the 
building operation is largely i ndependent" of the operating personnel. One need 
only examine the energy used per square foot per year of floor area or surface 
area, for each building in a school district (see Table 1 below for Herrlcks), 
to recognize that, despite the same environment and approximately the same building 
use or occupancy, the disparity in energy use is large. 

TABLE I - BEFORE ENERGY CONSERVATION PROGRAM 
School 8ui Idlnq Gal /ft^/yr. 

1. Herrlcks M.S. ,913 (,91)-a- 

2. Shelter Rock Jr. H.S. .786 (,63) 

3. Herrlcks Jr. H.S. .7^^ (1. 00) 
^f. ■ Center St. Elem. School .96 (.67) 

5. Denton Ave. Elem. School .997 (,7) 

6. Searingtown Elem. School 1.13 (.77) 

7. Wickshire Elem. School 1.07 (.73) 



No.'s in parenthesis are gal/ft /yr. where 
ft^ is building surface area. 

This is primarily attributable to the uneven way the heat ing and ventilating 

equipiT^ent is being used from building to building. To overcome this problem, 

we adopted a change in philosophy related to the way energy Is used. Each bui Idinq 

was placed into an energy conservation condition, requiring the personnel using the 

facility to perform an action to obtain the ^'occupied*^ environmental condition. 
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After an established period of ti me, the system automatically returns to the . 
•- energy conservation condition. 

To trace through the program from its inception, It is ne ■sary to 
discuss the survey phase whi.ch provided the visibility for the concM..,,ons indi- 
. cated above. A thermal balance was performed for each building by analyzing the 
energy required during the previous year and matching it with the energy used 
•a%- obtained from the prior year's actual oil deliveries. The occupancy, weather 
data, heat losses or gains through the walls and roof, light and sun load, motor 
loads, etc. were considered in the analysis. Since school buildings are occupied 
approximately 20% of the heating season, it was evident from the analysis that 
far too much energy was being used during the unoccupied condition. in fact, 
the Senior High School had approximately seven (7) times as much energy consumed 
during the unoccupied condition as was used while the facility was occupied. 
Furthermore.. the way the facility was ventilated and heated during the occupied 
mode was wasteful. We then analyzed the savings potential when low cost modi- 
^fications to the equipment were made. It was evident, from the analysis, that 
the labor plus material costs would be "Paid Back"" in less than a year through 
. resulting energy savings. The actual cost for labor and material to make the 
modifications was $it5.7l8.80. This modified the entire district of 68],36'4 ft^^v 
(7 buildings). The district. wide energy used for space heating was .87 gallons " 
per sq. ft. per year prior to the modifications. This was reduced to ^ gal. per 
sq. ft. per year after the modifications, or a ^ reduction. Of great significance 
was the confidence that these sayi-ngs could be obtained year after year independent : 
of the personnel operating the equipment, since the only time "occupied levels" of 
energy consumption would be incurred was if an action was taken. 

To accomplish these modifications, specifications and drawings were 
created, and the school district submitted them for bid. The installation was 
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supervised by. Grumman. At the completion of theiinstallatlon, a presentation' 
was made to the faculty and custodial personnel for each building by a Grumman 
representative, after which, discussion ensued'. The purpose of such a presents 
tion is to permit a clear understanding of thejenvi ronm'ental controls that are 
available to the faculty and custodial personnel, respectively. 

At this point In time, we began our energy management programs. This 
included data gathering that Involved the school district custodial personnel, 
(see Fig. 2) ' 
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The elapsed time indicator readings in Fig. 2 are the number of '»day»» 
cycle (occupied), hours spent each day for each zone in the building. This data 
enables the administrative staff to easily verify that the building's use, in so 
far as the heating and ventilating systems are concerned, is in accordance with 
the prior-documentation (see Fig. 3) outlining the responsibilities of the 
respective building principals. Additionally, the daily oil consumption and 



Figure 3 

PRINCIPAL OF EACH SCHOOL 
H. E. PAIGE - 
August 26, 1974 

USE OF CYCL-FLEX TIMERS AT THE HERRICKS SCHOOLS I-; 

( 

Cycl-flex timers to be used on SCHOOL DAYS ONLY (Mon-Fr?) 
from 6:30 AM for a period of five hours. Any zone 
requiring more tinie shall not exceed an additional three 
hours (until 2:30 PM). 

Cycl-flex timers shall not be used at any other time 
except by direct authorization of the school principal. 
Such authorization shall be indicated in the remarks 
column of the Energy Usage Data Log to be filled out by 
the designated custodian. 

Authorization by the principalof the school shall be limited 
strictly to a particular area in which the building is being 
utilized by student personnel, i.e., a student dance, a 
student basketball game, or a play involving students. 
All authorization by school principal shall be given in 
writing at the time of authorization to the Superintendent 
of Buildings and the school head custodian. 



weekly electric meter readings are recorded on the data log. 

The objective of the energy management or monitoring phase Is to 
obtain data that identifies the efficiency of energy utilization for each build- 
ings It was previously pointed out, via Table 1, that a symptom of needed energV 
conservation is the difference in gal/ft^/yr. being consumed from school building 
to school- building. An interesting example to support this is the many instances 
where identical schools (twins) in a district have substantially different 
consumption levels for the same month. For two Identical elementary schools 
(a kOOO ft addition was made to one of the schools - 5Z,]k7 ft^ vs. 56, 1^*7 ft^) 
the. oil consumed during th-2 month of Oct. '73 was 3911 gallons vs. 860^* gallons. 
This was before the modifications were installed. After the mod's, the oil 
consumed during the month of Oct. '7^ was 2313 and'ZZg? gallons, respectively." 
Not only were they lower, but they were consistent, as might be expected when 
the energy consumed Is largely independent of the personnel operating the facili- 
ties. 

Figure k indicates the respective reductions in energy consumed for 
each of the buildings in the district subsequent to the modifications. 

tt would be inappropriate to conclude without some remarks related to 
the 20.3% savings achieved by a reduction in t'le electrical energy used. The 
program for electrical conservation had as its objectives a potential reduction 
• in lighting levels and motor horsepower. The district undertook to achieve the 
light reduction program by a "Lights Out" program. The electrical consumption 
In a school district (assuming no air conditioning) is essentially responsive to 
lighting (8CP/») with approximately 20% attributable to the motor horsepower 
associated with the heating and ventilating supply and exhaust fans. The 2C% 
figure was substantially impacted by the modifications to the heating and venti- 
lating systems and is demonstrated by comparing three summer sessions, during which 
light usage was minima! (see Figure 5). "^he savl'ngs were achieved by the autometic 
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\^ BEFORE MODS - 1975 
SUMMER SCHOOL. 

\ \ 
\ \ 

BEFORE MODS -\ \ 

1972 \ \ 

NO SUMMER SCHOOL^ ' 

\ 

\ 

\ AFTER MODS - 197^4 
\^N0 SUMMER SCHOOL 

*^ rnm^ 
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shut-down of essentially all motor horsepower. Th!s automatic shut-down fs 
Integrated into the modifications so that It too requires a positive action . 
to obtain motor power. Similarly, when that action Is taken, it Is timed to 
go off automatical ly. 

It Is apparent from the data and information presented tliat substan- 
tial reduction In energy consumption, In the form of fuel oil and electrical 
pc-^er, can be accomplished with minimal capital .investment. 

Further, the system, as described, Is to a high degree free from 
dependence on operating personnel to Insure its proper functioning. The 
requirement of logging certain data provides eppropriate management personnel, 
ready reference to meaningful informatlos^ for energy management. 

To conclude, the energy management system installed in no way sacri- 
fices- comfort levels to those occupying the building., ft Is safe to say that 
such a system has application not only to school buildings but to a wide 
variety of structures requiring heat and electrical power. 
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